The effects of electrical stimulation at different frequencies on perception and pain in human volunteers: epidural versus intravenous administration of fentanyl.
The study was performed to determine whether epidural fentanyl produced segmental sensory changes to electrical stimulation at different frequencies. Eight healthy volunteers received fentanyl 1 microgram/kg both intravenously and epidurally in a randomized, double-blind, cross-over fashion. Perception thresholds and amount of current required to elicit a predetermined level of moderate pain (Cmp) at 5,250, and 2000 Hz stimulation were measured at ipsilateral dermatomes C2 and L2 at 0, 5, 15, 30, 45, and 60 min after injection. Perceptions to 5,250, and 2000 Hz stimulation were unaffected by either intravenous or epidural fentanyl (P > 0.08). Intravenous fentanyl increased Cmp at both 5 and 250 Hz at both dermatomes (P < 0.004) and thus did not produce segmental analgesia. In contrast, epidural fentanyl increased Cmp only at the L2 dermatome and only at 5 Hz (P = 0.005). We conclude that an epidural bolus of fentanyl results in segmental spinal analgesia to transcutaneous electrical stimulation only at specific frequencies. Furthermore, pain produced by stimulation at 5 Hz may have a different pharmacology than pain produced by 250 Hz stimulation.